T
h e m a i n m i s s i o n o f t h e IEEE, and of the engineering profession itself, is to advance science and technology for humanity. In our daily quest to move technology forward along a narrow path and/or to meet our own financial objectives, we often forget or conveniently ignore this responsibility. If we work for a big, market-leading company, we are contracted to further its goals, making money through already-developed products and solutions. This is regardless of whether these products are harmful to humanity or not. This dichotomy is most visible in the field of energy access.
Energy, particularly electricity, has been the engine of economic development in the last century. Companies have been successful in developing generation and power-delivery solutions, ones that have changed the face of the world. In spite of development and industrialization, 1.1 billion people still have no access to electricity, and another 1.8 billion have fewer than 2 h of access per day. Currently, 40% of the world lives in abject energy poverty, significantly hindering their ability to earn an income. Lack of energy access is a fundamental issue that limits development on many fronts, including those in health, literacy, and digital and financial inclusion. Large swaths of Africa, larger than Germany, France, and Belgium combined, are 500 mi from the nearest power line. In many of these areas, which primarily house rural, low-density populations, the average income is lower than US$2 per day. It is very challenging for first-world companies with business models that work in affluent societies to be able to make a profit serving less-affluent societies [1] .
The preferred path to energy access is through conventional electrification strategies, which is very challenging considering that 95% of utilities in Sub-Saharan Africa cannot recover their operational and capital costs. The deployment of European or U.S.-style microgrids is becoming increasingly common; however, this results in high energy costs and captive customers who simply cannot afford such prices. Partnerships between philanthropic and nongovernmental organizations, national governments, and the World Bank have been working hard to address the gaps. More than 100 million solar lanterns have been distributed, giving tier-one energy access to 10% of those whom need it most [1] . That still leaves 90% of those living off grid without even the most basic of energy access, which certainly does not lead to a path of prosperity. Starting from the 1.8 million currently served, an ~1,000-fold increase in tier-two deployments is needed. The continued deployment of 20th-century solutions may not be the answer.
The IEEE Power Electronics Society is launching a global competition to crowdsource the innovation needed to overcome this scaling challenge. The IEEE Empower a Billion Lives Competition seeks to foster interdisciplinary innovation to develop and demonstrate solutions to energy access that are regionally relevant and sustainable and can be rapidly scaled to impact a billion people. This may seem ambitious, but the timing cannot be better. We live amid global 21st-century technologies with exponentially declining prices, including photovoltaic (PV) solar, light-emitting diodes, wind, batteries, energy storage, power semiconductors, memory, microcontrollers, the Internet of Things, and cellular communications. Collectively, these technologies offer a unique and unprecedented opportunity for the emerging markets to overhaul how energy is generated, delivered, and used.
Utilities in developed economies are constrained by trillions of dollars in overbuilt and inflexible 20th-century infrastructure, which has to be cha nged out at great cost if the future grid is to be realized. Off-grid communities have the opportunity to build a new energy infrastructure that is not constrained by this investment overhang and can be economically viable even as energy efficiency gains indicate that less energy will 
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be needed to meet future societal needs. This change will not be driven by the market leaders, as it would entail dramatically shrinking revenues; instead, it will be pioneered by entrepreneurs who will build new business models with new technologies, delivering new value across many areas to multiple stakeholders. To help the under-and unserved, these innovators will dramatically reduce the cost of delivering electricity as a service and improve the overall technology, including that of cloud building, microfinance, mobile wa llets, pay-go schemes, sma r tphones, and applications. As the cost of delivering services shrinks, building a sustainable and profitable business to serve billions who need the most help will be possible. IEEE Empower a Billion Lives seeks to unleash the entrepreneur in all of us. It encourages competing teams to think holistically; look beyond purely core technology issues; and include business models, regulatory concerns, scaling, and sustainability. It encourages regionally relevant solutions built on global exponential technologies, and it requires that the solutions be demonstrated in the field, at reasonable scale, and in a relevant setting. Because technology costs are declining exponentially, demonstrating a solution can be inexpensive, and a large number of teams will be able to participate in the early regional rounds. Financial support will be available for advanced rounds, leading up to the global finals in the United States in 2019.
Some of the challenges that competitor teams can address in the The energy industry is beginning a decade of major change, but there is no clarity on how and where the change will occur. This is a unique moment for entrepreneurs to drive disruptive change and reform the industry into a more advanced, sustainable, and lower-cost energy infrastructure. For more information on IEEE Empower a Billion Lives, please visit empowerabillionlives.org.
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